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Introduction

Congressional Charge

INn 1997, Congressasked the* Director of the
Nationa Institute of Child Healthand Human
Development (NICHD), in consultation with the
Secretary of Education, to convene anational panel to
assessthe status of research-based knowledge,
including the effectiveness of variousapproachesto
teaching childrentoread.” Thispanel wascharged
with providing areport that “ should present the
panel’sconclusions, anindication of thereadinessfor
applicationintheclassroom of theresultsof this
research, and, if appropriate, astrategy for rapidly
disseminating thisinformationtofacilitate effective
readinginstructionintheschools. If found warranted,
thepanel should a so recommend aplan for additional
research regarding early reading devel opment and
ingruction.”

Establishment of the
National Reading Panel

In responseto thisCongressional request, the
Director of NICHD, in consultation with the Secretary
of Education, congtituted and charged aNational
Reading Pandl (the NRP or the Panel). The NRP
comprised 14 individuas, including (asspecified by
Congress) “leading scientistsin reading research,
representatives of collegesof education, reading
teachers, educational administrators, and parents.”
Theoriginal chargetothe NRP asked that afina
report be submitted by November 1998. When the
Panel beganitswork, it quickly became apparent that
the Panel could not respond properly toitscharge
withinthat timeconstraint. Permissionwassought and
received to postponethereport’ssubmission
deadline. A progressreport wassubmittedto
Congressin February 1999. Theinformation
providedin the NRP Progress Report, this Report of
the National Reading Panel, and the Report of the

National Reading Panel: Reportsof the Subgroups
reflect thefindingsand determinationsof theNational
Reading Pandl.

NRP Approach to Achieving the
Objectives of Its Charge and Initial
Topic Selection

The chargeto the NRPtook into account the
foundational work of the National Research Council
(NRC) Committeeon Preventing Reading Difficulties
in'Young Children (Snow, Burns, & Griffin, 1998).
TheNRC report isaconsensus document based on
thebest judgments of adiversegroup of expertsin
reading research and reading instruction. TheNRC
Committeeidentified and summarized research
literaturerdlevant to thecritical skills, environments,
and early developmental interactionsthat are
ingrumenta intheacquisition of beginning reading
skills. TheNRC Committeedid not specifically
address*how” critical reading skillsaremost
effectively taught and what instructiona methods,
materials, and approachesaremost beneficia for
sudentsof varying abilities.

In order to build upon and expand thework of the
NRC Committee, the NRPfirst developed an
objectiveresearch review methodology. The Panel
then applied thismethodol ogy to undertake
comprehensive, formal, evidence-based anayses of
theexperimental and quasi-experimentd research
literaturerelevant to aset of selected topicsjudged to
beof central importanceinteaching childrento read.
Anexamination of avariety of public databasesby
Panel staff reveal ed that approximately 100,000
research studies on reading have been published since
1966, with perhapsanother 15,000 appearing before
that time. Obvioudly, it wasnot possiblefor apanel of
volunteersto examinecritically thisentirebody of
research literature. Selection of prioritized topicswas
necessitated by thelargeamount of published reading
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research literaturerelevant to the Panel’schargeto
determinetheeffectivenessof readingingructiona
methods and approaches. A screening processwas
thereforeessential.

ThePand’sinitia screening task involved selection of
the set of topicsto beaddressed. Recognizing that
thisselection would requirethe use of informed
judgment, the Panel choseto beginitswork by
broadening itsunderstanding of reading issuesthrough
athorough analysis of thefindings of the NRC report,
Preventing Reading Difficultiesin Young Children
(Snow, Burns, & Griffin, 1998). Early inits
deliberationsthe Panel made atentativedecisonto
establish subgroupsof itsmembersandto assignto
each of them one of the major topic areasdesignated
by the NRC Committeeascentral tolearningto
read—A\| phabetics, Fluency, and Comprehension.

Regional Public Hearings

Aspart of itsinformation gathering, the Pand publicly
announced, planned, and held regiona hearingsin
Chicago, IL (May 29, 1998), Portland, OR (June5,
1998), Houston, TX (June 8, 1998), New York, NY
(June 23, 1998), and Jackson, M S (July 9, 1998).
ThePanel believed that it would not have been
possibleto accomplish themandate of Congress
without first hearing directly from consumersof this
information—teachers, parents, students, and
policymakers—about their needsand their
understanding of theresearch. Althoughtheregiona
hearingswere not intended asasubgtitutefor scientific
research, the hearings gave the Panel an opportunity
to listen to the voices of thosewho will need to

cons der implementation of the Panel’ sfindingsand
determinations. Theregiona hearingsgave members
aclearer understanding of theissuesimportant tothe
public.

Asaresult of these hearings, the Panel received oral
and written testimony from approximately 125
individua sor organizationsrepresenting citizens—
teachers, parents, students, university faculty,
educational policy experts, and scientists—whowould
bethe ultimate usersand beneficiaries of theresearch-
derived findingsand determinations of the Pandl.

Attheregiona hearings, severa key themeswere
expressed repeatedly:

» Theimportance of theroleof parentsand other
concernedindividuas, especidly inproviding
childrenwith early languageand literacy
experiencesthat foster reading devel opment;

» Theimportanceof early identificationand
interventionfor al childrenat risk for reading
falure

»  Theimportance of phonemic awareness, phonics,
and good literaturein reading instruction and the
need to devel op aclear understanding of how best
tointegrate different reading approachesto
enhancetheeffectivenessof ingructionfor dl
sudents;

» Theneedfor clear, objective, and scientifically
based information on the effectivenessof different
typesof reading instruction and the need to have
such researchinform policy and practice;

» Theimportanceof gpplying the highest standards
of scientific evidencetotheresearchreview
process so that conclusionsand determinationsare
based on findings obtained from experimental
studies characterized by methodol ogical rigor with
demondtrated rdliability, vaidity, replicability, and
applicability;

» Theimportanceof theroleof teachers, their
professiona development, and their interactions
and collaborationswith researchers, which should
be recognized and encouraged; and

»  Theimportanceof widdy disseminatingthe
informationthat isdevel oped by the Pandl.

Adoption of Topics To Be Studied

Following theregiona hearings, the Pandl considered,
discussed, and debated several dozen possibletopic
areas and then settled on thefollowing topicsfor
intensvestudy:
» Alphabetics

- Phonemic Awarenessingtruction

- Phonicsingruction
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+  Fuency
» Comprehension

- Vocabulary Insgtruction

- Text Comprehension Ingtruction

- Teacher Preparation and Comprehension
StrategiesIngruction

»  Teacher Educationand Reading Instruction
»  Computer Technology and Reading Instruction.

In addition, because of the concern voiced by the
public at theregiona hearingsthat the highest
standards of scientific evidence beappliedinthe
research review process, the methodol ogy subgroup
wastasked to develop aresearch review process
including specificreview criteria

Each topic and subtopi c became the subject of the
work of asubgroup composed of one or more Panel
members. Some Panel members served on morethan
onesubgroup. The subgroupsformulated seven
broad questionsto guidetheir effortsin meeting the
Congressiond chargeof identifying effective
instructiond reading approachesand determining their
readinessfor applicationinthe classroom:

1. Doesingtructionin phonemic avarenessimprove
reading? If so, how isthisinstruction best
provided?

2. Doesphonicsingtructionimprovereading
achievement? If so, how isthisinstruction best
provided?

3. Doesguided ora readingingtructionimprove
fluency and reading comprehension? If so, how is
thisinstruction best provided?

4. Doesvocabulary ingtructionimprovereading
achievement? If so, how isthisinstruction best
provided?

5. Doescomprehension strategy instructionimprove
reading? If so, how isthisinstruction best
provided?

6. Do programsthat increasetheamount of
children’sindependent reading improvereading
achievement and motivation? If so, how isthis
instruction best provided?

7. Doesteacher educationinfluence how effective
teachersareat teaching childrentoread? If o,
how isthisinstruction best provided?

Each subgroup also generated severa subordinate
questionsto addresswithin each of themajor
questions. It should be made clear that the Panel did
not consider these questionsand theinstructional
issuesthat they represent to bethe only topicsof
importanceinlearningtoread. ThePand’ssilenceon
other topics should not beinterpreted asindicating that
other topics have no importance or that improvement
inthose areaswould not lead to greater reading
achievement. 1t wassimply the sheer number of
studiesidentified by Panel staff relevant to reading
(morethan 100,000 published since 1966 and more
than 15,000 prior to 1966) that precluded an
exhaugtiveanalysisof theresearchindl areasof
potential interest.

ThePanel also did not addressissuesrelevant to
second language learning, asthistopic washeing
addressed in detail in anew, comprehensive NICHD/
OERI (Officeof Educationa Researchand
Improvement) researchinitiative. Thequestions
presented above bear on instructional topics of
widespread interestinthefield of reading education
that have been articulated in awide range of theories,
research studies, instructional programs, curricula,
assessments, and educationd policies. The Panel

el ected to examinethese and subordinate questions
becausethey currently reflect the central issuesin
reading instruction and reading achievement. The
methodol ogical processesdescribed inthe next
section guided the Pandl’ sexamination and anaysis of
theextant research.
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Inwhat may beitsmost important action, the Panel
then devel oped and adopted a set of rigorousresearch
methodol ogica standards. (Seethemethodology
adopted by the Panel and printed asan addendum to
thisReport.) These standards guided the screening of
theresearch literaturerelevant to each topic area
addressed by the Panel. Thisscreening process
identified afina set of experimental or quasi-
experimental research studiesthat werethen subjected
todetailed analysis. Theevidence-based
methodological standards adopted by the Panel are
essentidly those normally used in research studies of
theefficacy of interventionsin psychologica and
medicd research. Theseinclude behavioraly based
interventions, medications, or medical procedures
proposed for usein thefostering of robust health and
psychologica devel opment and the prevention or
treatment of disesse.

Itistheview of the Pand that the efficacy of materials
and methodol ogiesused in the teaching of reading and
intheprevention or treatment of reading disabilities
should betested no lessrigoroudy. However, such
standards have not been universally accepted or used
inreading education research. Unfortunately, only a
smdll fraction of thetotal reading research literature
met the Panel’sstandardsfor usein thetopic analyses.

Theresearch literature screening process proceeded
essentialy asfollows. For eachtopic, aninitial pool of
candidate studieswas created by searchingaminimum
of two databases (PsycINFO and ERIC) for study
reportsrelevant to thetopic. Tobeincludedinthe
database, studieshad to measurereading asan
outcome. Reading wasdefinedtoincludesevera
behaviorssuch asthefollowing: readingrea wordsin
isolation or in context, reading pseudowordsthat can
be pronounced but have no meaning, reading text
aloud or silently, and comprehending text that isread

slently or orally. Fromthepool produced by the
€l ectronic searches of the databases, those studies
were sdlected that met thefollowing criteria

PublishedinEnglishinarefereedjournal;

»  Focused on children’sreading development inthe
age/graderangefrom preschool to grade 12; and

»  Usedanexperimenta or quasi-experimental
designwith acontrol group or amultiple-baseline
method.

Those studies mesting the above criteriaformed the
set of studiessubjected tofurther analysis. Thenext
step wasto code each study for several characteristics
indudingthefollowing:

» Characterigticsof study participants(age;
demographics; cognitive, academic, and
behaviord characteritics);

Study interventions, described in sufficient detail to
dlow for replicability, including how long the
interventionslasted and how long the effects
lasted;

»  Study methods, with sufficient descriptionto alow
judgmentsabout how ingtruction fiddlity was
insured; and

Nature of the outcome measuresand whether they
weredescribed fully.

For each study meeting the abovecriteria, relevant
reported statisticswere coded in astandardized
format and analyzed. For severa topics, the number
of studiesmeeting criteriawas sufficient to permita
formal atistica meta-andysis, including cal culation of
effect sizes. For others, afull meta-analysiscould not
be carried out. Wherethereweretoo few studiesthat
satisfied the Pandl’scriteriato permit ameta-analysis,
the Panel made adecisionto conduct amore
subjectivequalitativeanalysisto providethe best

possi bleinformation about aningtructional reading
approach or program.
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With thisinformation asbackground, thisReport is
organized into sectionsto provide an overview of the
maj or findingsand determinationsachieved by the
NRPintheareasof alphabetics (phonemic awareness
ingtructionand phonicsingruction), fluency,
comprehens on (vocabulary instruction, text

comprehensioningtruction, and teacher preparation
and comprehens on strategiesingtruction), teacher
education and reading instruction, computer
technology and reading instruction, and next steps.
ThisReport concludeswith somereflectionson the
NRP process and products.
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Findings and Determinations of the
National Reading Panel by Topic Areas

Alphabetics

Phonemic Awareness Instruction

Phonemes arethe smallest units composi ng spoken
language. For example, thewords*“go” and“she”
each cons st of two soundsor phonemes. Phonemes
aredifferent from | ettersthat represent phonemesin
thespellingsof words. Instructionin phonemic
awareness(PA) involvesteaching childrento focuson
and manipul ate phonemesin spoken syllablesand
words. PA ingtructionisfrequently confused with
phonicsingtruction, which entail steaching students
how to use | etter-sound relationsto read or spell
words. PA ingtruction qualifiesas phonicsinstruction
whenitinvolvesteaching childrento blend or segment
thesoundsinwordsusing letters. However, children
may betaught to mani pul ate soundsin speech without
any lettersaswell; thisdoesnot qualify asphonics
ingtruction. PA isasofrequently confused with
auditory discrimination, which referstotheability to
recognize whether two spoken words arethe sameor
different. Thesedigtinctionsareexplainedindetail in
the section devoted to phonemic awarenessinstruction
inthe Report of the National Reading Pandl: Reports
of the Subgroups.

Thereare severa reasonswhy the NRP selected PA
ingtructionfor review and anaysis. First, correlational
studieshaveidentified PA and letter knowledge asthe
two best school-entry predictorsof how well children
will learnto read during thefirst 2 yearsof instruction.
Such evidence suggeststhe potentia importance of PA
training inthe development of reading skills. Second,
many experimental studieshavebeen carried out to
evauatetheeffectivenessof PA traininginfacilitating
reading acquisition. Third, thereiscurrently much
interest in PA training programsamong teachers,
principals, parents, and publishersbecause of claims
about their valueinimproving children’sability tolearn
toread.

Theinitia literaturesearch for studiesrelevant to PA
ingtruction and trainingidentified 1,962 citations.
Followinginitia review, the Pand identified and further
reviewed 78 studiesthat met thegenera NRP
research methodol ogy criteria. However, on detailed
examination, only 52 studies satisfied themore specific
NRP research methodology criteria. Fromthese 52
studies, 96 comparisons of treatment and control
groupswerederived. Datafrom these comparisons
werethen entered into ameta-analysisto determine
treatment effect Sizes.

Findings and Determinations

Theresultsof the meta-anaysiswereimpressive.
Overdl, thefindings showed that teaching childrento
mani pulate phonemesinwordswashighly effective
under avariety of teaching conditionswith avariety of
learnersacrossarangeof gradeand agelevelsand
that teaching phonemic awarenessto children
ggnificantly improvesthe r reading morethan
instruction that lacksany attentionto PA.

Specificdly, theresultsof theexperimenta studiesled
the Panel to concludethat PA training wasthe cause
of improvement in students' phonemic awareness,
reading, and spdlling followingtraining. Thefindings
werereplicated repeatedly acrossmultiple
experimentsand thus provide converging evidencefor
causal claims. WhilePA training exerted strong and
sgnificant effectsonreading and spelling devel opment,
it did not have animpact on children’sperformanceon
mathtests. Thisindicatesthat halo/Hawthorne
(novelty) effectsdid not explainthefindingsand that
indeed thetraining effectsweredirectly connected
with and limited to the targeted domain under studly.
Importantly, the effectsof PA instruction on reading
lasted well beyond theend of training. Children of
varying abilitiesimproved their PA andtheir reading
skillsasafunction of PA training.

Report of the National Reading Panel
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PA ingtruction aso helped normally achieving children
learnto spell, and the effectslasted well beyond the
end of training. However, theinstruction wasnot
effectivefor improving spelling in disabled readers.
Thisiscons stent with other research showing that
disabled readershavedifficulty learning how to spell.

Programsinall of thestudies provided explicit
ingtruction in phonemic awareness. Specificaly, the
characteristicsof PA training found to be most
effectiveinenhancing PA, reading, and spdlling skills
included explicitly and systematically teaching children
to manipul ate phonemeswith letters, focusing the
instruction on oneor two typesof phoneme

mani pulationsrather than multipletypes, and teaching
childreninsmdl groups.

PA ingtructionisready for implementationinthe
classroom, but teachers should keegpin mind several
cautions. Firgt, PA training doesnot congtitutea
completereading program. Rather, it provides
children with essentia foundationd knowledgeinthe
alphabetic system. Itisonenecessary ingtructional
component within acompleteand integrated reading
program. Severd additional competenciesmust be
acquired aswell to ensurethat childrenwill learnto
read and write. Second, there are many waysto
teach PA effectively. Inimplementing PA ingtruction,
teachers need to eva uate the methodsthey use against
measured successintheir own students. Third, the
motivation of both studentsand their teachersisa
critical ingredient of success. Research hasnot
specificaly focused onthis.

Phonics Instruction

Phonicsinstructionisaway of teaching reading that
stressestheacquisition of |etter-sound
correspondencesand their usein reading and spelling.
The primary focusof phonicsingtructionistohelp
beginning readersunderstand how | ettersarelinked to
sounds (phonemes) to form | etter-sound
correspondencesand spelling patternsand to help
them learn how to apply thisknowledgein their
reading. Phonicsinstruction may be provided
systematically or incidentaly. Thehallmark of a

s A\
Phonics Instructional Approaches

Analogy Phonics—Teaching students
unfamiliar words by analogy to known
words (e.g., recognizing that the rime
segment of an unfamiliar word isidentical to
that of afamiliar word, and then blending the
known rime with the new word onset, such
asreading brick by recognizing that -ick is
contained in the known word kick, or

reading stump by analogy to jump).

Analytic Phonics—Teaching students to
analyzeletter-sound relationsin previously
learned wordsto avoid pronouncing sounds
inisolation.

Embedded Phonics—Teaching students
phonicsskillsby embedding phonics
instruction in text reading, amoreimplicit
approach that relies to some extent on
incidental learning.

Phonics through Spelling—Teaching
students to segment words into phonemes
and to select letters for those phonemes
(i.e., teaching studentsto spell words
phonemically).

Synthetic Phonics—Teaching students
explicitly to convert lettersinto sounds
(phonemes) and then blend the sounds to
form recognizable words.

systematic phonicsapproach or programisthat a
sequentia set of phonicselementsisddineated and
these dementsaretaught along adimension of
explicitness depending on thetype of phonicsmethod
employed. Conversdly, withincidental phonics
instruction, the teacher doesnot follow aplanned
sequenceof phonicseementsto guideinstruction but
highlights particular e ementsopportunisticaly when
they appear intext.
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Types of Phonics Instructional Methods and
Approaches

The sidebar depictssevera different typesof phonics
instructional approachesthat vary according to theunit
of anaysisor how letter-sound combinationsare
represented to the student. For example, in synthetic
phonics approaches, studentsaretaught tolink an
individua |etter or letter combinationwithits
appropriate sound and then blend the soundsto form
words. Inanalytic phonics, sudentsarefirst taught
wholeword unitsfollowed by systematicingtruction
linking the specificlettersintheword with their
respectivesounds. Phonicsinstruction canasovary
with respect to the explicitnessby which the phonic
elementsaretaught and practiced inthereading of
text. For example, many synthetic phonics
approachesusedirect instruction inteaching phonics
componentsand provide opportunitiesfor gpplying
these skillsin decodabl e text formats characterized by
acontrolled vocabulary. Ontheother hand,
embedded phonicsapproachesaretypicaly less
explicit and use decodabl etext for practiceless
frequently, although the phonics conceptsto be
learned can still be presented systematically. These
digtinctionsare addressed in detail inthe Phonics

subgroup report.

Questions Guiding the NRP Analysis of
Phonics Instruction

TheNRP examined theresearch literature concerning
phonicsingtructionto answer thefollowing questions:
Doesphonicsingtruction enhance children’ ssuccessin
learning to read? Isphonicsingtruction moreeffective
at somegradelevelsthan others? Isit beneficia for
childrenwho arehaving difficultieslearning to read?
Doesphonicsinstructionimproveall aspectsof
reading or just decoding and word-level reading skills?
Aresometypesof phonicsinstruction moreeffective
than othersand for which children? Doesphonics
ingtruction haveanimpact on children’sspelling?

To addressthese questionsthe NRP performed a
literature search to identify studiespublished since
1970 that compared phonicsinstruction to other forms
of ingtruction for theirimpact on reading ability. The

initid eectronic and manua searchesidentified 1,373
studiesthat appeared rel evant to phonicsingtruction.
Evaluation of these studiesto determine adherenceto
thegeneral and specific NRP research methodol ogy
criteriaidentified 38 studiesfrom which 66 treatment-
control group comparisonswerederived. Datafrom
thesestudieswereused inameta-anaysis, including
thecaculation of effect Szes.

Themeta-anaysisindicated that systematic phonics
instruction enhanceschildren’ssuccessinlearningto
read and that systematic phonicsinstructionis
ggnificantly moreeffectivethaningtructionthat teaches
littleor no phonics.

Findings and Determinations
Themeta-andysisreved ed that systematic phonics
instruction producessignificant benefitsfor sudentsin
kindergarten through 6th grade and for children having
difficulty learningtoread. Theability toread and spell
wordswas enhanced in kindergartnerswho received
systematic beginning phonicsingtruction. First graders
who weretaught phonics systematically were better
ableto decode and spell, and they showed significant
improvement intheir ability to comprehend text.

Older children receiving phonicsingtruction were
better ableto decode and spell wordsand to read text
oraly, but their comprehens on of text wasnot
ggnificantly improved.

Systematic synthetic phonicsinstruction (see sidebar
for definition) had apositiveand significant effect on
disabled readers reading skills. Thesechildren
improved substantially intheir ability to read words
and showed sgnificant, dbeit smal, gainsinthelr
ability to processtext asaresult of systematic
gynthetic phonicsingtruction. Thistypeof phonics
instruction benefitsboth studentswith learning
disabilitiesand low-achieving studentswho are not
disabled. Moreover, systematic synthetic phonics
indructionwassgnificantly moreeffectiveinimproving
low socioeconomic status (SES) children’sa phabetic
knowledge and word reading skillsthan instructional
approachesthat werelessfocused on theseinitia
reading ills.
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Acrossall gradelevels, systematic phonicsingtruction
improved the ability of good readersto spell. The
impact was strongest for kindergartnersand
decreasedinlater grades. For poor readers, the
impact of phonicsinstruction on pelingwassmall,
perhapsreflecting the cons stent finding that disabled
readershavetroublelearning to spell.

Although conventiona wisdom has suggested that
kindergarten studentsmight not beready for phonics
instruction, thisassumption was not supported by the
data. Theeffectsof systematic early phonics
ingructionweresignificant and subgtantia in
kindergarten and the 1st grade, indicating that
systemati c phonicsprograms should beimplemented
at thoseageand gradelevels.

TheNRP andysisindicated that systematic phonics
ingructionisready for implementationinthe
classroom. Findingsof the Panel regarding the
effectivenessof explicit, systematic phonicsingruction
werederived from studies conducted in many
classroomswithtypical classroom teachersand typical
American or English-speaking sudentsfrom avariety
of backgrounds and socioeconomiclevels. Thus, the
resultsof theanalysisareindicative of what can be
accomplished when explicit, systematic phonics
programsareimplemented intoday’s classrooms.
Systematic phonicsinstruction hasbeen used widely
over along period of timewith positiveresults, and a
variety of systematic phonicsprogramshave proven
effectivewith children of different ages, abilities, and
soci oeconomic backgrounds.

Thesefactsand findingsprovide converging evidence
that explicit, systematic phonicsingructionisa
valuableand essentia part of asuccessful classroom
reading program. However, thereisaneed to be
cautiousin giving ablanket endorsement of al kindsof
phonicsingruction.

Itisimportant to recognizethat thegoa sof phonics
ingtruction areto provide children with key knowledge
and skillsand to ensure that they know how to apply
that knowledgein their reading and writing. Inother
words, phonicsteachingisameanstoanend. Tobe

ableto make use of letter-sound information, children
need phonemic awareness. That is, they needto be
ableto blend soundstogether to decode words, and
they need to break spokenwordsinto their constituent
soundstowritewords. Programsthat focustoo much
on theteaching of |etter-sound relationsand not
enough on putting them to useare unlikely to bevery
effective. Inimplementing systematic phonics
instruction, educators must keep theend inmind and
ensurethat children understand the purpose of learning
letter soundsand that they are ableto apply these
skillsaccurately and fluently intheir daily reading and
writing activities.

Of additional concernistheoften-heard cdl for
“intengve, systematic” phonicsingruction. Usudly the
term“intensive” isnot defined. How muchisrequired
to beconsideredintensive? Inaddition, itisnot clear
how many monthsor yearsaphonics program should
continue. If phonicshasbeen systematically taughtin
kindergarten and 1g grade, should it continueto be
emphasized in 2nd grade and beyond? How long
should singleingtruction sessionslast? How much
ground should be covered in aprogram? Specificaly,
how many | etter-sound rel ations shoul d be taught, and
how many different waysof usingtheserelaionsto
read and writewords should be practiced for the
benefits of phonicsto be maximized? Thesequestions
remainfor futureresearch.

Another important areaistheroleof theteacher.
Some phonicsprogramsshowing large effect sizes
requireteacherstofollow aset of specificinstructions
provided by the publisher; whilethismay standardize
theinstructional sequence, it aso may reduceteacher
interest and motivation. Thus, oneconcernishow to
maintain cons stency of ingructionwhiletill
encouraging the unique contributions of teachers.
Other programs require asophisticated knowledge of
spelling, structurd linguistics, or word etymology. In
view of the evidence showing the effectiveness of
systematic phonicsinstruction, itisimportant to ensure
that theissue of how best to prepareteachersto carry
out thisteaching effectively and creatively isgiven high
priority.

Report of the National Reading Panel 10
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Knowingthat all phonicsprogramsare not the same
bringswithit theimplication that teachersmust
themsel ves be educated about how to eval uate
different programsto determinewhich onesare based
on strong evidence and how they can most effectively
usethese programsintheir own classrooms. Itis
thereforeimportant that teachersbe provided with
evidence-based preservicetraining and ongoing
inservicetrainingto select (or develop) and implement
themost appropriate phonicsingtruction effectively.

A common questionwith any instructiond programis
whether “onesizefitsall.” Teachersmay beableto
useaparticular programinthe classroom but may find
that it suits some students better than others. Atall
gradelevds, but particularly inkindergarten and the
early grades, children areknowntovary greatly inthe
skillsthey bringto school. Somechildrenwill already
know |etter-sound correspondences, and somewill
even beableto decodewords, while otherswill have
little or noletter knowledge. Teachersshould beable
to assessthe needsof theindividual studentsandtailor
instruction to meet specific needs. However, itismore
common for phonics programsto present afixed
sequence of lessons scheduled from the beginning to
theend of theschool year. Inlight of this, teachers
need to beflexibleinther phonicsinstructionin order
to adapt it to individual student needs.

Childrenwho havedready devel oped phonicsskills
and can apply them appropriately inthereading
processdo not requirethe samelevel and intensity of
phonicsingtruction provided to children at theinitia
phasesof reading acquisition. Thus, itwill alsobe
critical to determine objectively thewaysinwhich
systematic phonicsingtruction canbeoptimally
incorporated and integrated in compl ete and balanced
programsof readinginstruction. Part of thiseffort
should bedirected at preserviceand inservice
education to provide teacherswith decisionmaking
frameworksto guidetheir selection, integration, and
implementation of phonicsingtructionwithina
completereading program.

Teachersmust understand that systematic phonics
instructionisonly one component—al beit anecessary
component—of atotal reading program; systematic

phonicsinstruction should beintegrated with other
reading ingtruction in phonemic awareness, fluency,
and comprehensi on strategiesto createacompl ete
reading program. Whilemost teachersand
educational decisionmakersrecognizethis, theremay
beatendency in someclassrooms, particularly in 1g
grade, to alow phonicsto becomethe dominant
component, not only inthetimedevotedtoit, but also
inthesgnificanceattached. Itisimportant not to
judge children’sreading competence solely onthe
basisof their phonicsskillsand not to devaluetheir
interest in booksbecause they cannot decode with
completeaccuracy. Itisalsocritica for teachersto
understand that systematic phonicsinstruction canbe
provided in an entertaining, vibrant, and cregtive
manner.

Systematic phonicsingtructionisdesigned toincrease
accuracy in decoding and word recognition skills,
whichinturnfacilitatecomprehenson. However, itis
againimportant to notethat fluent and automeatic
application of phonicsskillstotext isanother critical
skill that must betaught and learned to maximizeora
reading and reading comprehension. Thisissueagan
underscoresthe need for teachersto understand that
whilephonicsskillsare necessary inorder tolearnto
read, they arenot sufficientintheir ownright. Phonics
skillsmust beintegrated with the devel opment of
phonemic awareness, fluency, and text reading
comprehensonkills.

Fluency

Fluent readersare ableto read orally with speed,
accuracy, and proper expression. Fluency isone of
severd critical factorsnecessary for reading
comprehension. Despiteitsimportanceasa
component of skilled reading, fluency isoften
neglectedintheclassroom. Thisisunfortunate. If text
isread inalaboriousand inefficient manner, it will be
difficult for the child to remember what hasbeen read
andtorelatetheideasexpressedinthetext to hisor
her background knowledge. Recent research onthe
efficacy of certain approachesto teaching fluency has
led to increased recognition of itsimportanceinthe
classroom and to changesininstructional practices.

11
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Reading practiceisgenerally recognized asan
important contributor tofluency. Twoingtructional
approaches, each of which hassevera variations, have
typically been used to teach reading fluency. One,
guided repeated oral reading, encourages studentsto
read passagesorally with systematic and explicit
guidance and feedback from theteacher. Theother,
independent silent reading, encourages studentsto
read silently ontheir own, insdeand outsidethe
classroom, with minima guidance or feedback.

Guided Oral Reading

TheNRP conducted aninitia seriesof electronic
literature searchesand identified 364 studies
potentialy relevant to the effectsof guided oral reading
instructional practices. Of these, 16 studiesmet the
NRP research methodol ogy criteriaand wereincluded
inameta-analysis, and 21 additiond studiesmet the
criteriabut could not beincluded inthe meta-
anaysis—athoughthey wereusedinthequdlitative
interpretation of theefficacy of theseingtructiona
methods.

Findings and Determinations

Onthebasisof adetailed analysisof theavailable
research that met NRP methodol ogicdl criteria, the
Panel concluded that guided repeated oral reading
proceduresthat included guidance from teachers,
peers, or parents had asignificant and positiveimpact
onword recognition, fluency, and comprehension
acrossarangeof gradelevels. Thesestudieswere
conducted inavariety of classroomsin both regular
and specia education settingswith teachersusing
widely availableingtructional materids. Thissuggests
theclassroom readiness of guided oral reading and
repeated reading procedures. Theseresultsal so apply
to al students—good readersaswell asthose
experiencing reading difficulties. Nevertheless, there
wereimportant gapsintheresearch. Inparticular, the
Panel could find no multiyear studiesproviding
information on therel ationship between guided oral
reading and theemergence of fluency.

Independent Silent Reading

There hasbeen widespread agreement intheliterature
that encouraging studentsto engageinwide,
independent, sillent reading increasesreading
achievement. Literaly hundredsof correlational
studiesfind that the best readersread the most and
that poor readersread theleast. Thesecorrelationa
studies suggest that themorethat childrenread, the
better their fluency, vocabul ary, and comprehension.
However, thesefindingsarecorrelationa in nature,
and correlation doesnot imply causation. No doubt, it
could bethat themorethat childrenread, themore
their reading skillsimprove, but it isalso possiblethat
better readersssmply chooseto read more.

In order to addressthisissue of causation, the panel
examined the specificimpact that encouraging students
to read more has on fluency, vocabulary development,
and reading comprehension. Thestudiesthat were
identified that addressthisissuewere characterized by
threemgjor features. First, the studiesemphasized
slent reading procedureswith studentsreading on
their ownwithlittle or no specific feedback. Second,
thestudiesdid not directly assessfluency or theactua
increaseintheamount of reading duetothe
instructiona procedures. Rather, only changesin
vocabulary and/or comprehensonweretypicaly
measured asoutcomesrather than increasesin fluency
that could be expected from theincreased reading
practice. Third, very few studiesthat examined the
effect of independent silent reading on reading
achievement could meet the NRP research review
methodology criteria(n = 14), and these studiesvaried
widdy intheir methodol ogicd quality andthereading
outcomevariablesmeasured. Thus, ameta-andysis
could not be conducted. Rather, the 14 studieswere
examinedindividualy andin detail toidentify
converging trendsand findingsin the data.

Findings and Determinations

With regard to the efficacy of having sudentsengage
inindependent silent reading with minima guidanceor
feedback, the Panel wasunableto find apositive

rel ationship between programsandinstruction that
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encouragelarge amounts of independent reading and
improvementsin reading achievement, including
fluency. Inother words, even though encouraging
studentsto read moreisintuitively appealing, thereis
gtill not sufficient research evidence obtained from
studiesof highmethodological quality to support the
ideathat such effortsreliably increase how much
studentsread or that such programsresultinimproved
reading skills. Giventhe extensve useof these
techniques, it isimportant that such research be
conducted.

It should be made clear that thesefindingsdo not
negatethe positiveinfluencethat independent silent
reading may haveon reading fluency, nor dothe
findingsnegatethe possibility that wideindependent
reading significantly influencesvocabulary

devel opment and reading comprehension. Rather,
therearesmply not sufficient datafromwell-designed
studies capabl e of testing questionsof causationto
substantiate causal claims. Theavailabledatado
suggest that independent silent readingisnot an
effective practicewhen used astheonly type of
readingingtruction to devel op fluency and other
reading skills, particularly with studentswho have not
yet devel oped critical aphabetic and word reading
skills. Insum, methodologically rigorousresearch
designed to assessthe specificinfluencesthat
independent silent reading practiceshave on reading
fluency and other reading skillsand themotivationto
read hasnot yet been conducted.

Comprehension

Comprehensioniscritically important tothe
development of children’sreading skillsand therefore
totheability to obtain an education. Indeed, reading
comprehension has cometo bethe* essence of
reading” (Durkin, 1993), essentia not only to
academiclearninginall subject areasbut tolifelong
learningaswdll. Incarrying outitsanaysisof the
extant research in reading comprehension, theNRP
noted three predominant themesin theresearch onthe
devel opment of reading comprehensionskills. First,
reading comprehension isacomplex cognitive process
that cannot be understood without aclear description

of therolethat vocabulary devel opment and
vocabulary ingtruction play inthe understanding of
what hasbeenread. Second, comprehensionisan
active processthat requiresan intentional and
thoughtful interaction between thereader and thetext.
Third, the preparation of teachersto better equip
studentsto devel op and apply reading comprehension
strategiesto enhanceunderstandingisintimately linked
tostudents’ achievementinthisarea. Becausethese
threethemes serve asthefoundation for understanding
how best to help teachers devel op students
comprehension abilities, theextant research relevant to
vocabulary instruction, to text comprehension
instruction, and to the preparation of teachersto teach
reading comprehens on strategieswasexaminedin
detail by theNRP. Themgjor findingsand
determinationsof the Panel for each of thesethree
subareasare provided next.

Vocabulary Instruction

Theimportance of vocabulary knowledge haslong
been recogni zed in the devel opment of reading skills.
Asearly as1924, researchers noted that growthin
reading power means continuousgrowth inword
knowledge (Whipple, 1925). Vocabulary iscritically
important inora reading instruction. Therearetwo
typesof vocabulary—oral and print. A reader who
encountersastrangeword in print can decodethe
wordto speech. Ifitisinthereader’sora
vocabulary, thereader will beabletounderstandit. If
thewordisnot inthereader’sora vocabulary, the
reader will haveto determine the meaning by other
means, if possible. Consequently, thelarger the
reader’ svocabulary (either oral or print), theeasier it
isto make sense of thetext.

To determine how vocabulary can best betaught and
related to the reading comprehension process, the
NRP examined more than 20,000 research citations
identified through e ectronic and manudl literature
searches. Fromthisset, citationswereremoved if
they did not meet prespecified criteria: if they were
not reportsof research, if they were not reporting
experimental or quasi-experimenta studies, if they
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werenot published in English, or if they dealt
exclusively with learning disabled or other specid
populations, including second-languagelearners.
Comprehensivereview of theremaining set of studies
according tothe NRPreview criteriaidentified 50
studiesfor further evauation. Further analysisand
coding of these studiesindicated that aformal meta-
analysiscould not be conducted becausetherewasa
small number of research studiesinvocabulary
ingruction dealing with ardatively large number of
variables. Therearerecent published meta-analyses
for some selected variables, and it was decided not to
duplicatethoseefforts. Also, asubstantial amount of
published research on vocabulary instruction did not
meet NRP research methodol ogy criteria. Because
the Panel wanted to glean asmuchinformation as
possiblefromthe studiesidentified inthe searches, the
vocabulary instruction databasewasreviewed for
trendsacrossstudies, even though formal meta-
analyses could not be conducted. Fifty studiesdating
from 1979 to the present werereviewed in detail.
Therewere 21 different methodsrepresented inthese
Sudies.

Findings and Determinations

The studiesreviewed suggest that vocabulary
instruction doeslead to gainsin comprehension, but
that methods must be appropriate to the age and
ability of thereader. Theuseof computersin
vocabulary ingtruction wasfound to bemore effective
than sometraditional methodsinafew studies. Itis
clearly emerging asapotentialy vauableaid to
classroom teachersinthe areaof vocabulary
instruction. Vocabulary also can belearned
incidentally in the context of storybook reading orin
listening to others. Learningwordsbeforereadinga
text dsoishepful. Techniquessuch astask
restructuring and repeated exposure (including having
the student encounter wordsin various contexts)
appear to enhance vocabulary development. In
addition, substituting easy wordsfor moredifficult
wordscan assist low-achieving students.

Thefindingson vocabulary yie ded severa specific
implicationsfor teaching reading. First, vocabulary
should betaught both directly and indirectly.
Repetition and multiple exposuresto vocabulary items
areimportant. Learninginrich contexts, incidental
learning, and use of computer technology al enhance
theacquisition of vocabulary. Direct instruction should
includetask restructuring as necessary and should
actively engagethestudent. Finally, dependenceona
singlevocabulary ingtruction method will not resultin
optima learning.

Whilemuchisknown about theimportance of
vocabulary to successinreading, thereislittleresearch
on the best methods or combi nations of methods of
vocabulary ingtruction and the measurement of
vocabulary growth anditsrelationtoinstruction
methods.

Text Comprehension Instruction

Comprehensionisdefined as”intentiona thinking
during which meaning isconstructed through
interactions between text and reader” (Harris&
Hodges, 1995). Thus, readersderive meaning from
text when they engageinintentiona, problem solving
thinking processes. Thedatasuggest that text
comprehension isenhanced when readersactively
relatetheideasrepresentedin print to their own
knowledge and experiences and construct mental
representationsin memory.

Therationaefor theexplicit teaching of
comprehension skillsisthat comprehension canbe
improved by teaching studentsto use specific cognitive
Strategiesor to reason strategically whenthey
encounter barriersto understanding what they are
reading. Readersacquirethese strategiesinformally to
someextent, but explicit or formal instructioninthe
application of comprehens on strategies hasbeen
shownto behighly effectiveinenhancing
understanding. Theteacher generally demonstrates
such strategiesfor studentsuntil the studentsare able
to carry them out independently.
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Theliterature searchidentified 453 studiesthat
addressed issuesand topi csrel evant to text
comprehensionsince 1980. Studiespublished
between 1970 and 1979 were added if they were of
particular relevance, resulting in 481 studiesthat were
initidly reviewed. Of these, 205 studiesmet the
general NRP methodol ogical criteriaand werethen
classfiedintoinstructional categoriesbased onthe
kind of instructionused. Application of themore
specificreview criteriaprecluded formal meta-
analysesbecause of thelargevariationin

methodol ogiesand implementationsused. ThePanel
found few research studiesthat met all NRP research
methodology criteria. Nevertheless, the Panel
employed the NRP criteriato the maximum extent
possibleinitsexamination of thisbody of literature.
(Seethe Comprehension section of the Report of the
National Reading Panel: Reportsof the Subgroups.)

Initsreview, the Panel identified 16 categoriesof text
comprehensioninstruction of which 7 appear to have
asolid scientific basisfor concluding that thesetypes
of ingtructionimprove comprehensionin non-impaired
readers. Some of thesetypesof instruction are hel pful
when used alone, but many aremore effectivewhen
used aspart of amultiple-strategy method. Thetypes
of indructionare:

»  Comprehension monitoring, wherereaderslearn
how to beaware of their understanding of the
materid;

»  Cooperétivelearning, wherestudentslearn
reading Strategiestogether;

»  Useof graphic and semantic organizers(including
story maps), where readers make graphic
representations of thematerial to assist
comprehenson;

*  Question answering, wherereadersanswer

guestions posed by theteacher and receive
immediate feedback;

*  Quedtion generation, wherereadersask
themsel ves questions about various aspects of the
story;

o Story structure, where studentsaretaught to use
the structure of the story asameansof helping
them recall story content in order to answer
questionsabout what they haveread; and

»  Summarization, wherereadersaretaught to
integrateideasand generaizefromthetext
information.

Findings and Determinations

Ingenera, the evidence suggeststhat teaching a
combination of reading comprehensiontechniquesis
themost effective. When studentsusethem
appropriately, they assstinrecdl, question answering,
guestion generation, and summarization of texts.
When used in combination, thesetechniquescan
improveresultsin standardized comprehensiontests.

Neverthel ess, some questionsremain unanswered.
Moreinformation isneeded on waysto teach teachers
how to use such proven comprehension strategies.
Theliteraturea so suggeststhat teaching
comprehension in the context of specific academic
areas—for example, socia studies—can beeffective.
If thisistrue of other subject areas, thenit might be
efficient to teach comprehension asaskill in content
aress.

Questionsremain asto which strategiesare most
effectivefor which agegroups. Moreresearchis
necessary to determinewhether thetechniquesapply
toall typesof text genres, including narrativeand
expository texts, and whether theleve of difficulty of
thetextshasanimpact onthe effectivenessof the
drategies. Findly, itiscritically important to know
what teacher characterigti csinfluence successful
ingtruction of reading comprehension.

Teacher Preparation and Comprehension
Strategies Instruction

Teaching reading comprehens on strategiesto students
at dl gradelevesiscomplex. Teachersnot only must
haveafirm grasp of the content presented in text, but
also must have substantial knowledge of the strategies
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themselves, of which strategiesare most effectivefor
different studentsand typesof content and of how
best to teach and model strategy use.

Research on comprehens on strategieshasevolved
dramatically over thelast 2 decades. Initialy,
investigatorsfocused on teaching onestrategy at a
time; later studiesexamined the effectivenessof
teaching severa strategiesin combination. However,
implementation of thispromising approach hasbeen
problematic. Teachersmust beskillful intheir
instruction and be ableto respond flexibly and
opportunistically to students' needsfor ingtructive
feedback asthey read.

Theinitidl NRP searchfor studiesrelevant tothe
preparation of teachersfor comprehension strategy
instruction provided 635 citations. Of these, only four
studiesmet the NRP research methodol ogy criteria.
Hence, thenumber of sudieseligiblefor further
analysis precluded meta-analysisof the dataderived
fromtheseinvestigations. However, becausethere
wereonly four studies, theNRPwasabletoreview
themindetail. Thestudiesinvestigatetwo major
approaches. Direct Explanation and Transactional
Strategy Ingtruction.

The Direct Explanation approach focuseson the
teacher’sability to explain explicitly thereasoning and
mental processesinvolved in successful reading
comprehension. Rather than teach specific strategies,
teachershelp students (1) to view reading asa
problem solving task that necessitatesthe use of
srategicthinking, and (2) tolearntothink strategically
about solving comprehension problems. For example,
teachersaretaught that they could teach studentsthe
kill of findingthemainideaby cagtingitasa
problemsolving task and reasoning about it
drategically.

Transactiond Strategy Instruction a so emphasizesthe
teacher’ sability to provideexplicit explanations of
thinking processes. Further, it emphasizestheability
of teacherstofacilitate student discussionsinwhich

studentscollaborateto formjoint interpretations of
text and acquire adeeper understanding of the mental
and cognitive processesinvolved in comprehension.

Findings and Determinations

Thefour studies (two studiesfor each approach)
demonstrated that teachers could beinstructedin
thesemethods. Teachersrequiredinstructionin
explainingwhét they areteaching, modding their
thinking processes, encouraging student inquiry, and
keeping studentsengaged. Datafromall four studies
indicated clearly that in order for teachersto use
drategieseffectively, extensveforma ingtructionin
reading comprehensionisnecessary, preferably
beginning asearly aspreservice.

Moreresearchisneeded to addressthefollowing
guestions. Which components of teacher preparation
aremost effective? Can reading comprehension
strategiesbe successfully incorporated into content
areaingtruction? How canthe effectiveness of
strategies be measured in an optimal manner? Can
strategiesbetaught asearly asgrades 1 and 2, when
children also aretrying to master phonics, word
recognition, and fluency? How can teachersbetaught
to providethemost optimal instruction?

Teacher Education and Reading
Instruction

Recent devel opments such as classsize reduction and
thewriting of standards suggest thegrowing
importance of teacher education onlearning outcomes.
Inaddition, the National Reading Panel decided to
focusonthisareabecauseduring itsregiona meetings
speakersexpressed intenseinterest inthe quality and
importance of teacher education.

Inteacher education programs, preserviceteachers
generally acquireknowledgethrough supervised
teaching and through coursework intheory and
methods. Continuing education for practicing teachers
comesfrom professiona development, also called
inserviceeducation. TheNRPanaysisonthistopic
wasguided by three primary questions. How are
teacherstaught to teach reading? What doesresearch
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show about the effectiveness of thisinstruction? How
can research be applied to improveteacher
development? Theinitid literature search by the Panel
identified morethan 300 articles. A total of 32 studies
met themethodol ogical NRP criteria: 11 preservice
and 21 inservice. No meta-analysiswas conducted
becausetherange of variablesand theoretical
positionswastoo largefor thelimited number of
Sudies.

Findings and Determinations

Asindicated by the NRP sexamination of the
literature, only asmall number of experimental studies
have been published about the effectiveness of
preserviceand inserviceteacher education. For
conclusionsto bedrawn about the effectiveness of
teacher education, information on both teacher and
student outcomes must bereported. Preservice
research, however, only measured teacher outcomes,
whereasideally both short- and long-term teacher and
student outcomes should be observed. With respect
to research on inservice education, only about one-half
measured student outcomesaswell asteacher
outcomes.

Generally theresultsindicated that inservice
professiona development produced significantly higher
student achievement. Therewerefew studiesof the
long-term maintenance of thegains. Whiletherewere
only asmall number of sudies, dmost dl of them
showed positive effectsonteaching. However, there
weretoo few studieson specific variablesto allow the
Panel to draw specific conclusionsabout the content
of preserviceeducation.

Moreinformationisneededin severa areas. Whatis
the optimal combination of preserviceandinservice
education, and what arethe effects of preservice
experienceoninservice performance? What isthe
appropriatelength of inserviceand preservice
education? What arethe best waysto assessthe
effectivenessof teacher education and professional

development? How canteachersoptimally be
supported over thelong term to ensure sustained
implementation of new methodsand to ensure student
achievement? Therelationship between the
development of standards and teacher educationis
also animportant gapin current knowledge.

Computer Technology and
Reading Instruction

Until recently, computerswerenot considered capable
of ddlivering readinginstruction effectively. They could
not comprehend oral reading and judgeitsaccuracy.
They also were unableto accept free-form responses
to comprehension questions, sotheir usehadtorely
primarily on multiple-choiceformats. Today, the
stuationismuchimproved. New computershave
gpeech recognition capabilitiesaswell asmany
multimediapresentation functions. Developmentsin
thelnternet, with possibilitiesof linking schoolsand
ingruction, havefurther increasedinterestin
technology asateaching device. Computer
technology isdifferent from other areasthe NRP
analyzed. It cannot be studied independently of
ingtructiona content and isnot aninstructiona method
initself. Thus, computer technology must be examined
for itsability toddiver ingtruction, for example, in
vocabulary or in phonemic avareness.

Becausethisisareatively new field, the number of
studiespublishedinthisareaissmall. Only 21 studies
met the NRP research methodol ogy criteria.

Findings and Determinations
Althoughitisdifficult to draw conclusionsfromthese
studies, itispossibleto make some genera
statements. Firgt, al the studiesreport positiveresullts,
suggesting that it ispossibleto use computer
technology for reading instruction. Thesevenstudies
that reviewed the addition of speech to computer-
presented text indicatethat thismay beapromising
useof technology inreading ingtruction.
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Two other trends show promise. Theuseof hypertext

(highlighted text that linksto underlying definitionsor
supporting or related text, amost likean el ectronic
footnote), whiletechnically not reading instruction,
may havean ingtructional advantage. Second, theuse
of computersasword processorsmay bevery useful,
giventhat reading ingtructionismogt effectivewhen
combinedwithwritingingtruction.

Striking initsabsenceisresearch ontheincorporation
of Internet applicationsto reading instruction.

Research alsoisneeded on the val ue of speech
recognition asatechnology and the use of multimedia
presentationsin reading instruction.

In sum, the Panel isencouraged by thereported
successesinthe use of computer technology for
reading instruction, but relatively few specific
instructional applicationscan begleaned fromthe
research. Many questionsstill need to be addressed.

Report of the National Reading Panel

18



\\//

Next Steps

Aspart of itsCongressiond charge, the NRPwas
directed to assessthe effectiveness of various
approachesto teaching children to read and to further
indicate the extent to which effective gpproacheswere
ready for applicationin classroom settings. The
instructional topicsof aphabetics(phonemic
awarenessand phonics), fluency, comprehension
(vocabulary instruction and text comprehension),
teacher education and reading ingtruction, and
computer technology and readingingtruction
addressed in thisReport were sel ected by the Panel
fromacandidatelist of 35 topicsgenerated from
Panel members own expertise, fromthereport of the
Nationa Research Council on Preventing Reading
Difficultiesin Young Children (Snow, Burns, & Griffin,
1998), and from theinput the Pandl receivedinits
regional hearings. Severa additiond factors
contributed to the consensusdecisontolimit the
number of topicsthat could be addressed and to
evauatetheresearch literaturerelevant to these
specifictopics. Thesefactorsincluded (1) the
hypothesi zed rolethat thesetopicsplay inreading
ingtruction; (2) theavailability of well-designed
experimentd or quasi-experimenta studiesof
instructiona effectivenessfor each of thesetopic areas
versusother topic aress; (3) theimmensity of the
research literaturein reading devel opment and reading
instruction; and (4) congtraintson timeand Panel
resources.

ThePanel regretsthat it could not evaluate dl of the
reading instructional topicsthat wereidentified by
Panel membersaswell asby parents, educators, and
policymakersat theregiona meetings. The Panel
emphasizesthat omissionsof topicssuch astheeffects
of predictable and decodabletext formatson
beginning reading devel opment, motivationa factorsin
learning to read, and the effects of integrating reading
and writing, to nameafew, arenot to beinterpreted
asdeterminationsof unimportance or ineffectiveness.,
Indeed, each of thereportsof the subgroupsidentifies
areasfor futureresearch. Thesecanserveas

checklistsof important research opportunitiesfor
further anaysesand eva uations of thekind conducted
by the Panel onthisfirst set of topics.

Itisthe Pand’sfervent hopethat future eval uations of
important reading research topicswill includean
analysisand assessment of correlational, descriptive,
and qualitative studiesthat inform our understanding of
the devel opmental reading process, and a
determination of what instructiona implicationscan be
drawnfromthem. Moreover, itwill becritical to
understand better how quantitative, hypothesis-driven
studiescan best beintegrated with qualitative
approachesto obtain maximum reliability and
ecological validity. Likewise, itwill becritica to
identify themost important methodol ogicd features
inherent in qualitative and descriptiveresearch
approachesthat |ead to the collection of trustworthy
evidence. Thus, the Panel recommendsthat the
evaluation of thesetypesof qualitativeresearch
approaches, methods, and evidence be guided by the
devel opment of acomparablemethodologically
rigorousreview processsmilar tothat employed by
the NRP with proceduresand criteriadesignated a
priori and applied within an open and public forum.

With thisinformation asbackground, itisclear tothe
Panel that at |east four mgjor tasksremainin

devel oping ascience of reading devel opment and
readinginstruction. First, wherepossible, thereshould
be meta-anayses of existing experimental or quasi-
experimental researchintopic areas not addressed by
theNRP. Second, additiona experimental research
should be conducted on questions unanswered by the
Panel’sanaysesof thetopicsit did cover. Third, there
should be an exhaustive and objective anaysis of
correlational, descriptive, and quditative studies
relevant to reading development and reading
ingtruction that iscarried out with methodol ogical rigor
following pre-established criteria. Fourth,
experimental research should beinitiated to test those
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hypothesesderived from existing correlational,
descriptive, and qualitative research meeting high
methodol ogicd standards.

Following arethreeillugtrative examples of important
reading research opportunities.

»  Student Populations. Animportant questionis
whether studentswith learning disabilitieshave
digtinctiveinstructiona needsand whether they
benefit fromingtructiona techniquesthat are
different fromthosethat are optimal for other low-
achieving (non-disabled) students. The Panel was
ableto addressthis question with respect to
phonemic awarenessand phonicsinstructional
programsand techniques. 1t found that both types
of studentsbenefit fromsimilar phonemic
awarenessand phonicsingtructiona programsand
techniques. Because of thelimited amount of
research available, the Panel could not answer this
question with respect to instructional programsand
techniquesamed at devel oping reading fluency

and comprehension. Theseimportant
comparisonsshould bethefocusof future
research.

Teacher Education. The primary purpose of

teacher educationresearchistoinformthe
effective practice of classroom teachersinorder to
improve student performance. Rigorous
experimentd and quditativeresearch that defines
and characterizeseffectiveteaching methodol ogies
that demonstrateimproved student performanceis
limited. Thispersistent and mgjor gap inthe extant
knowledge base must be addressed. Efforts
should be madeto answer theimportant questions
inthiscritica area

Usesof Technology in Teaching Reading. Here
again, credibleexperimenta and quditative
researchislacking. Thisisunderstandableinlight
of therecent development of therel evant
technology anditsapplicationto reading
instruction and student learning. Nevertheless, the
Pand believesthat thisisanimportant and
essentialy unexploredfield.
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Reflections

Thefindingsand determinationsof the NRPreflect a
focused and persistent effort on the part of the Panel
to contributereliable, valid, and trustworthy
informationtothebody of knowledgethat isleading
to abetter scientific understanding of reading
development and reading instruction. Incarrying out
itsCongressional charge, the Panel wasabletofirst
develop, and then to apply amethodologically
rigorousresearch review processand protocol andto
do sowithinan open and public forum. Theapriori
establishment of research review criteria, the
systematic eval uation process, and the opennessto
public scrutiny at al timesensured that the evidence
ultimately eva uated by the Panel met well-established
objectivescientific standards. Thisprocessaso
servesasamode for future eval uationsof evidence
obtained experimentally on other topicsrelevant to
reading aswell asfor sudiesemploying
nonexperimental methodologies.

Thework of the NRP builds on existing knowledge
about what typesof skillschildren needto acquireto
becomeindependent readers. Specifically, the Panel
addressesthe evidence about what those skillsareand

addsfurther knowledge about how those skillsare
best taught to beginning readerswhovary ininitial
reading-related abilities. The Pand identifieda
number of instructional approaches, methods, and
strategiesthat hold substantial promisefor application
intheclassroom at thistime. Specifically, the Report
of theNational Reading Panel: Reportsof the
Subgroupsincludes specific findingsthat can be useful
inhel ping teachersdeve op instructional applications
with students. Moreover, the Reportsof the
Subgroups providesextensive referencesthat teachers
canlocatefor instructional ideasand guidance. In
addition, thePanel identified areaswheresignificantly
greater research effort isneeded, and wherethe
quality of theresearch effortsmust improvein order to
determine objectively theeffectivenessof different
typesof reading instruction. Significantly, the Panel
hasreached aseriesof positive conclusionsabout
severa areasof ingtructional researchthrougha
rigorous and open process. We are confident that the
determinationsmade by the Pandl inthisregard will
benefit children, teachers, and educational
policymakers.
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Methodology: Processes Applied to the Selection, Review,
and Analysis of Research Relevant to Reading Instruction

Inanimportant action critical toitsCongressional
charge, the NRP el ected to devel op and adopt a set
of rigorous research methodol ogical standards. These
standards, which aredefined in this section, guided the
screening of theresearch literaturerelevant to each
topic areaaddressed by the Panel. Thisscreening
processidentified afinal set of experimental or quasi-
experimental research studiesthat werethen subjected
todetailled anaysis. Theevidence-based

methodol ogical standardsadopted by the Panel are
essentialy those normally used in research studies of
theefficacy of interventionsin psychologica and
medical research. Theseincludebehavioraly based
interventions, medications, or medical procedures
proposed for useinthefostering of robust health and
psychologica development and the prevention or
treatment of disease. Itistheview of the Panel that
theefficacy of materid sand methodologiesusedinthe
teaching of reading andin the prevention or treatment
of reading disabilitiesshould betested noless
rigorously. However, such standards have not been
universally accepted or used in reading education
research. Unfortunately, only asmall fraction of the
total reading research literature met the Pand’s
standardsfor useinthetopic analyses.

With thisasbackground, the Panel understood that
criteriahad to be developed asit considered which
research studieswould bedligiblefor assessment.
Thereweretwo reasonsfor determining such
guidelinesor rulesapriori. First, theuseof common
search, selection, analysis, and reporting procedures
would ensurethat the Pandl’ s efforts could proceed,
not asadiverse collection of independent—and
possibly uneven—synthesis papers, but aspartsof a
greater whole. Theuseof common procedures
permitted amore unified presentation of the combined
methodsand findings. Second, theamount of
research synthesisthat had to be accomplished was
substantial. Consequently, the Panel hadtowork in

diverse subgroupsto identify, screen, and evaluatethe
relevant research to completetheir respectivereports.
Moreover, the Panel dso had to arriveat findingsthat
all or nearly al of themembersof theNRP could

endorse. Common procedures, grounded in scientific
principles, helped the Pandl to reach final agreements.

Search Procedures

Each subgroup conducted asearch of theliterature
using common procedures, describingin detail the
basisandrationadefor itstopical term selections, the
srategiesemployed for combining termsor delimiting
searches, and the search procedures used for each
topical area.

Each subgroup limited the period of timecovered by
itssearcheson the basisof relative recentnessand
how much literaturethe search generated. For
example, in some casesit wasdecided tolimit the
years searched to the number of most recent years
that would identify between 300 and 400 potential
sources. Thisscope could beexpandedin later
iterationsif it appeared that the nature of theresearch
had changed qudlitatively over time, if the proportion
of useableresearchidentified wassmall (e.g., lessthan
25%), or if thesearch smply represented too limited a
proportion of thetota set of identifiable studies.
Although the number of years searched varied among
subgroup topics, decisionsregarding the number of
yearsto be searched were madein accord with
shared criteria

Theinitid criteriawere established tofocustheefforts
of thePandl. Firgt, any study selected had to focus
directly on children’sreading devel opment from
preschool through grade 12. Second, the study had to
bepublishedin Englishinarefereedjournd. Ata
minimum, each subgroup searched both PsycINFO
and ERIC databasesfor studiesmeeting theseinitial
criteria. Subgroups could, and did, use additional
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databaseswhen appropriate. Althoughtheuseof a
minimum of two databasesidentified duplicate
literature, it al so afforded the opportunity to expand
perspective and locate articlesthat would not be
identifiablethrough asingle database.

| dentification of each study sel ected was documented
for therecord, and each was assigned to one or more
membersof the subgroup, who examined thetitleand
abstract. Based onthisexamination, the subgroup
member(s) determined, if possibleat thisstage,
whether the study addressed i ssueswithinthe purview
of theresearch questionsbeing investigated. If itdid
not, the study was excluded and the reason(s) for the
exclusion weredetailed and documented for the
record. If it did addressreading instructional issues
relevant to the Panel’ s sel ected topi ¢ areas, the study
underwent further examination.

Followinginitia examination, if the study had not been
excluded in accord with the preceding criteria, thefull
study report waslocated and examinedin detail to
determinewhether thefollowing criteriaweremet:

»  Study participantsmust be carefully described
(age, demographic, cognitive, academic, and
behaviord characteritics);

»  Study interventionsmust be described in sufficient
detail todlow for replicability, including how long
theinterventionslasted and how long the effects
lasted;

»  Study methodsmust alow judgmentsabout how
ingructionfideity wasinsured; and

o Studiesmust includeafull description of outcome
Measures.

Thesecriteriafor evauating research literatureare
widely accepted by scientistsindisciplinesinvolvedin
medical, behavioral, and socid research. The
application of these criteriaincreasesthe probability
that objective, rigorous standardswere used and that
thereforetheinformation obtained from the studies
would contributeto thevalidity of any conclusions
drawn.

If astudy did not meet these criteriaor could not be
located, it was excluded from subgroup analysisand
thereason(s) for itsexclusion detailed and
documented for therecord. If the study waslocated
and met the criteria, the study became one of the
subgroup’s coreworking set of studies. Thecore
working setsof studiesgathered by the subgroups
werethen coded as described below and then
analyzed to addressthe questionsposedinthe
introduction andinthe chargeto the Panel.

If acoreset of studiesidentified by the subgroup was
insufficient toanswer critica indructiond questions,
lessrecent studieswere screened for eigibility for, and
inclusionin, the coreworking setsof studies. This
second search used thereferencelistsof al core
studiesand known literaturereviews. Thisprocess
identified cited studiesthat could meet the Pandl’s
methodological criteriafor inclusioninthesubgroups
coreworking setsof studies. Any second searchwas
described indetail and applied precisely thesame
search, selection, exclusion, andinclusion criteriaand
documentation requirementsaswere gppliedinthe
subgroups initid searches.

Manual searches, again applying precisely thesame
search, selection, exclusion, andinclusion criteriaand
documentation requirementsaswere gppliedinthe
subgroups' e ectronic searches, were also conducted
to supplement the el ectroni ¢ database searches.
Manual searching of recent journalsthat publish
research on specific NRP subgroup topicswas
performed to compensatefor the delay in appearance
of thesejournal articlesin the el ectronic databases.
Other manual searchingwascarried out in relevant
journastoinclude€igiblearticlesthat should have
been selected, but weremissed in electronic searches.

Source of Publications: The Issue of
Refereed and Non-Refereed
Articles

The subgroup searchesfocused exclusively on
research that had been published or had been

scheduled for publicationin refereed (peer-reviewed)
journas. ThePanel reached consensusthat
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determinationsand findingsfor claimsand assumptions
guidinginstructional practice depended on such
studies. Any searchor review of studiesthat had not
been published through the peer review process but
was consulted inany subgroup’ sreview wastreated
asseparate and distinct from evidencedrawn from
peer reviewed sources(i.e., in an appendix) and isnot
referenced inthe Panel’sreport. These non-peer-
reviewed dataweretreated as preliminary/pilot data
that might illuminate potentia trendsand areasfor
futureresearch. Information derivedinwholeorin
part from such studieswas not to be represented at
thesamelevd of certainty asfindingsderived fromthe
analysisof refereed articles.

Types of Research Evidence and
Breadth of Research Methods
Considered

Different typesof research (e.g., descriptive-
interpretive, correlaiond, experimental) lay clamto
particular warrants, and thesewarrantsdiffer
markedly. ThePanel feltthat it wasimportant tousea
widerangeof research, but that the research be used
inaccordancewith the purposesand limitations of the
variousresearch types.

To make adetermination that any instructional practice
could be or should be adopted widely toimprove
reading achievement requiresthat thebelief,
assumption, or claim supporting thepracticeiscausally
linked to aparticular outcome. Thehighest standard
of evidencefor such aclamistheexperimental study,
inwhichitisshown that trestment can make such
changesand effect such outcomes. Sometimeswhen
itisnot feasibleto do arandomized experiment, a
quasi-experimentda study isconducted. Thistypeof
study providesastandard of evidencethat, whilenot
ashigh, isacceptable, depending on the study design.

Tosustainaclaim of effectiveness, the Panel feltit
necessary that there be experimental or quasi-
experimenta studiesof sufficient sizeor number, and
scope (intermsof population served), and that these

studiesbe of moderateto high quality. Whenthere
weretoo few studiesof thistypeor they weretoo
narrowly cast or they were of marginaly acceptable
quality, thenit wasessentia that the Panel have
substantial correlational or descriptive studiesthat
concurred withthefindingsif aclaimwasto be
sustained. No claim could bedetermined onthebasis
of descriptiveor correlational researchaone. Theuse
of these proceduresincreased the possibility of
reporting findingswith ahigh degreeof interna validity.

Coding of Data

Characteristicsand outcomes of each study that met
the screening criteriadescribed above were coded
and analyzed, unlessotherwise authorized by the
Panedl. Thedatagatheredinthesecodingformswere
theinformation submitted tothefina analyses. The
codingwascarried outinasystematicand reliable
manner.

Thevarioussubgroupsrelied on acommon coding
form devel oped by aworking group of the Pandl’s
scientist members and modified and endorsed by the
Panel. However, some changes could be madeto the
common form by the various subgroupsfor addressing
different researchissues. Ascodingformswere

devel oped, any changesto the common coding form
were shared with and approved by the Panel to ensure
consistency acrossvarious subgroups.

Unlessspecifically identified and substantiated as
unnecessary or inappropriate by asubgroup and
agreed to by the Pandl, each form for analyzing studies
was coded for thefollowing categories.

1. Reference

» Citation (standard APA format)

» How thispaper wasfound (e.g., search of named
database, listed asreferencein another empirica
paper or review paper, manual search of recent
issuesof journas)

* Narrativesummary that includesdistinguishing
featuresof thisstudy
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. Research Question: The general
umbrella question that this study
addresses

. Sample of Student Participants

Statesor countriesrepresented in sample

Number of different schoolsrepresentedin sample
Number of different classroomsrepresentedin
sample

Number of participants (total, per group)

Age

Grade

Reading levelsof participants (prereading,
beginning, intermediate, advanced)

Whether participantswere drawn from urban,
suburban, or rural settings

List any preteststhat were administered prior to
treatment

List any specid characteristicsof participants
includingthefollowingif relevant:
Socioeconomic status (SES)

Ethnicity

Exceptiona learning characteristics, suchas:

- Leaningdisabled

- Readingdisabled

- Hearingimpaired
Englishlanguagelearners(ELL); alsoknownas
limited English proficient (LEP) students
Explain any selectionregtrictionsthat wereapplied

tolimit thesampleof participants(e.g., only those
low in phonemic awarenesswereincluded)

Contextua information: concurrent reading
instruction that participantsreceived intheir
classroomsduring the study

- Wastheclassroom curriculum described inthe
study? (code=yes/no)

- Describethecurriculum

Describe how samplewas obtained:

- Schoolsor classroomsor studentswere

sel ected from the popul ation of thoseavailable
- Convenienceor purposivesample
- Notreported

- Samplewasobtained from another study
(specify study)

Attrition:

- Number of participantslost per group during
thestudy

- Wasattrition greater for some groupsthanfor
others? (yes/no)

. Setting of the Study

Classroom

L aboratory

Clinic

Pullout program (e.g., Reading Recovery®)
Tutorid

. Design of Study

Random assignment of participantsto trestments

(randomized experiment)

- Withvs without apretest

Nonequivaent control group design (quasi-

experiment), e.g., existing groupsassigned to

treatment or control conditions, no random

assgnment

- Withvs without matching or satistical control
to addressnonequivaenceissue

One-group repeated measuredesign (i.e., one
group receivesmultipletreatments, considered a
quasi-experiment)

- Treatment componentsadministeredin afixed
order vs. order counterbal anced across
subgroupsof participants

Multiplebasdine (quasi-experiment)

- Single-subjectdesign

- Aggregated-subjectsdesign

. Independent Variables
a. Treatment Variables
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Described treatmentsand control conditions; be
sureto describe nature and components of reading
instruction provided to control group.

For each treatment, indicate whether instruction
wasexplicitly orimplicitly delivered and, if explicit
instruction, specify theunit of analysis(sound-
symbol; onset/rime; wholeword) or specific
responsestaught. [Note: If thiscategory is
omittedinthecoding of data, justification must be
provided.]

If textisinvolved intreatments, indicate difficulty
level and nature of textsused

Duration of treatments (givento students)
- Minutesper sesson
- Sessionsper week
- Number of weeks

Weastrainers fidelity inddivering trestment
checked? (yes/no)

Propertiesof teachergtrainers
Number of trainerswho administered treatments

Teacher/student ratio: Number of trainersto
number of participants

Typeof trainer (classroom teacher, student
teacher, researcher, clinician, specia education
teacher, parent, peer, other)

Listany specid qudificationsof trainers
Lengthof traininggiventotrainers
Sourceof training

Assgnment of trainersto groups.

- Random

- Choice/preferenceof trainer

- Alltrainerstaught al conditions

Cost factors: List any featuresof thetraining such
asspecia materialsor staff development or
outside consultantsthat represent potential costs

. Moderator Variables

List and describe other nontreatment
independent variablesincludedintheanayses
of effects(e.g., attributes of participants,
propertiesor typesof text)

7. Dependent (Outcome) Variables

» List processesthat weretaught during training and
measured during and at theend of training

» Listnamesof reading outcomesmeasured

- Codeeach asstandardized or investigator-
constructed measure

- Codeeachasquantitativeor qualitative
measure

- For each, isthereany reason to suspect low
reliability? (yes/no)
* Listtimepointswhen dependent measureswere
assessed
8. Nonequivalence of groups

* Anyreasonto believethat treatment/control group
might not have been equivaent prior to
treatments? (yes/no)

*  Werestepstakenin statistical analysesto adjust
for any lack of equivaence? (yes/no)

9. Result (for each measure)

¢ Record the name of the measure

*  Recordwhether the difference—treatment mean
minuscontrol mean—ispostiveor negative

* Recordthevaueof theeffect szeincludingitssign
(+or-)

* Recordthetypeof summary statisticsfromwhich
theeffect sizewasderived

»  Record number of peopleprovidingtheeffect sze
information
10. Coding Information

* Recordlength of timeto code study
e Record nameof coder

If textwasavariable, thecodingindicatedwhatis
known about the difficulty level and nature of thetexts
being used. Any useof specia personnel todeliver an
intervention, useof specid materids, Saff
development, or other featuresof theintervention that
represent potential cost werenoted. Finaly, various
threatstoreliability andinterna or externd vaidity
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(group assignment, teacher assignment, fidelity of
treatment, and confounding variablesincluding
equivaency of subjectsprior to trestment and
differential attrition) werecoded. Each subgroup aso
coded additional items deemed appropriate or
valuableto the specific question being studied by the
subgroup members.

A study could be excluded at the coding stageonly if it
wasfound to have so seriousafundamenta flaw that
itsusewould be mideading. Thereason(s) for
exclusion of any such study wasdetailed and
documented for therecord. When quasi-experimental
studieswere selected, it wasessential that each study
included both pre-treatment and post-treatment
evaluationsof performance and that therewasa
comparison group or condition.

Each subgroup conducted anindependent re-analysis
of arandomly designated 10% sampleof studies.
Absoluterating agreement was cal culated for each
category (not for forms). If absolute agreement fell
below 0.90 for any category for occurrence or
nonoccurrence agreement, the subgroup took some
actiontoimproveagreement (e.g., multiplereadings
with resolution, improvementsin coding sheet).

Upon completion of the coding for recently published
studies, aletter was sent to thefirst author of the study
requesting any missinginformation. Any information
that was provided by authorswas added to the
database.

Afteritssearch, screening, and coding, asubgroup
determined whether for aparticular question or issuea
meaningful meta-analysiscould becompleted or
whether it wasmore appropriate to conduct a
literatureanalysisof that issueor question without
meta-anays's, incorporating al of theinformation
gained. Thefull Panel reviewed and approved or
modified each decison.

Data Analysis

When appropriate and feasible, effect szeswere
caculated for eachintervention or conditionin
experimenta and quasi-experimenta studies. The
subgroups used the standardized mean difference
formulaasthe measure of treatment effect. The
formulawas:

(M,-M ) /0.5(sd, +sd)

where:

M isthe mean of thetreated group,

M isthe mean of the control group,

sd, isthe standard deviation of thetreated group, and
sd, isthe standard deviation of the control group.

When meansand standard deviationswere not
available, thesubgroupsfollowed theguidelinesfor the
calculation of effect sizesas specified by Cooper and
Hedges (1994).

The subgroupsweighted effect sizesby numbersof
subjectsin the study or comparison to prevent small
studiesfrom overwheming theeffectsevident inlarge
dudies.

Each subgroup used median and/or average effect
sizeswhen astudy had multiple comparisons, and
each subgroup only employed the comparisonsthat
were specificaly relevant to the questionsunder
review by the subgroup.

Expected Outcomes

Andysesof effect szeswere undertaken with severa
goasinmind. Firgt, overall effect sizesof related
studieswere cal cul ated across subgroupsto determine
the best estimate of atreatment’simpact on reading.
Theseoveradl effectswere examined with regard to
their differencefrom zero (i.e., doesthetreatment
havean effect onreading?), strength (i.e., if the
treatment hasan effect, how largeisthat effect?), and
congistency (i.e., did theeffect of thetreatment vary
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significantly from study to study?). Second, the Panel
compared the magnitude of atreatment’ seffect under
different methodological conditions, program contexts,
program features, and outcome measures and for
studentswith different characteristics. The
appropriate moderators of atreatment’ simpact were
drawnfrom thedistinctionsin studiesrecorded on the
coding sheets. Ineach case, astatistical comparison
was madeto examinetheimpact of each moderator
variableon average effect sizesfor each relevant
outcomevariable. Theseanaysesenabled the Panel
to determinethe conditionsthat ater aprogram’s
effectsand thetypesof individualsfor whomthe

programismost and least effective. Within-group
average effect szeswere examined aswereoverall
effect sizesfor differencesfrom zero and for strength.
Theanaytic procedureswere carried out usingthe
techniques described by Cooper and Hedges (1994).
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